INTRODUCTION
The increasing complexity and importance of ethical problems in the care of marginally viable infants 1 ± 4 have prompted growing interest in developing better methods to train physicians to properly address ethical problems. 5 ± 7 The American Board of Pediatrics includes the evaluation of ethical decision-making skills as one of the required subject areas for pediatric residency training programs. 8 However, it is unclear how these skills should be taught because there has been little formal study of this issue.
Because the care of severely ill, malformed, or very immature newborns involves ethical issues of fundamental importance in all areas of medicine, 9 the neonatal intensive care unit (NICU) offers a clinical setting that is potentially quite useful in teaching ethics to pediatric house staff. 10, 11 The NICU may be a particularly favorable environment for exposing house staff to what may be called evidence-based ethics. As in medical decisions based on evidencebased medicine, 12 ethical decisions based on evidence-based ethics would involve conscientious and judicious use of the best evidence relevant to the care and prognosis of the patient to promote better informed and better justified ethical decision making. Evidencebased ethics thus emphasizes: (1) a detailed knowledge of the patient, his/her care, and factors that are likely to influence prognosis; (2) epidemiological skills to critically evaluate clinical experience and the relevant medical literature; and (3) recognition of important relevant ethical issues in applying ethical principles to the care of the patient. 10 The need for training in evidence-based ethics is evident, for example, in the observation that most pediatricians have an overly pessimistic view of the outcome of premature infants and a reluctance to recommend intensive care when the actual likelihood of survival without disability is favorable. 13, 14 Such issues may not be recognized or given adequate emphasis in educational efforts that focus primarily on ethical principles in teaching house staff about ethical problems in patient care.
Effective methods to train pediatricians in evidence-based ethics need to be practical and feasible within the context of busy training programs. With the increasing demands on house staff and faculty time, it would be difficult to develop and implement an intensive educational program, particularly during demanding NICU rotations. However, a relatively brief educational intervention provided immediately before starting an NICU rotation might be readily feasible and beneficial in teaching evidence-based ethics to
OBJECTIVE:
To evaluate an educational intervention in evidence -based ethics ( emphasizing clinical knowledge, epidemiologic skills, and recognition of ethical issues ) administered to house staff before rotating through our neonatal intensive care unit.
STUDY DESIGN:
A controlled trial of 64 pediatric house staff assigned to alternating control and intervention rotations. Questionnaires were administered at the end of the rotation.
RESULTS:
Some benefits of the intervention were observed. However, a large percentage of intervention and control house staff substantially overestimated ( > 1.25 correct value ) predischarge mortality ( 23% vs. 55% of house staff; p < 0.02 ) , mortality or major morbidity ( 74% vs. 46% of house staff; p = 0.04 ) , and cerebral palsy rates ( 70% vs. 87%; p = 0.12 ) . Neither group cited many methodological criteria for evaluating follow -up studies ( 3.3 vs. 2.4 criteria; p = 0.05 ) or ethical issues considered in treatment recommendations for extremely premature infants ( 3.1 vs. 2.8 issues; p = 0.35 ) .
Original Article
house staff. We have conducted an exploratory controlled trial in a busy training program to assess whether a brief educational intervention would increase residents' knowledge of the morbidity and mortality of premature infants, epidemiologic skills in evaluating the relevant medical literature, and recognition of ethical issues involved in the care of these infants.
METHODS

Population and Setting
We assessed the pediatric house staff of 15, 16 informed consent was considered unnecessary because the study involved minimal or no risk to the participants and the intervention could be offered as a standard part of the teaching program. Confidentiality was maintained for participants and nonparticipants, and the attending physician's evaluation of house staff performance was not affected.
Allocation to Study Group
To minimize contamination between intervention and control groups, house staff were not randomized within each rotation. All house staff working in the NICU during the same month were assigned to the same group (intervention or control). Alternate rotations were assigned to either the intervention or control group. Each house officer's first rotation through the NICU during the study period was included in the analysis. Attending neonatology faculty were masked to which months were intervention months. To allow assessment of any important differences between groups in the attitudes of their attending neonatologists, two attending neonatologists and one cardiologist independently rated each of the neonatal faculty before study according to aggressiveness of care for marginally viable infants.
Intervention
The intervention was designed to employ small groups, an interactive format, and an informal atmosphere. 7 The intervention involved a 45-to 60-minute group discussion held late in the afternoon during the week before the NICU rotation. Food was provided to encourage attendance. This discussion was led by the principal investigator (T. M.-K.), a senior resident, and was attended by her two mentors (J. E. T. and K. A. K.), neonatologists with interest in both epidemiology and ethics. The intervention was pilot tested on senior residents graduating before the initiation of the study.
The discussion began with a presentation of a newborn delivered at 24 weeks' gestation. Three areas important to evidence-based ethical decisions for such infants were discussed: the available evidence regarding the outcome of extremely premature infants, a critical appraisal of this evidence, and the ethical issues that may be considered important in treatment decisions for these infants. House staff were asked to estimate the survival rate in our institution for 24 weeks' gestational age infants whose birth weight exceeded 500 g. The correct answer as well as rates of survival and of survival without major neonatal morbidity were then described for each week of gestation between 24 and 34 weeks. These rates are posted within the house staff area of the NICU (used for dictation, writing notes, and retrieving laboratory data) and included in the nursery manual routinely given to each house officer at the beginning of the rotation. In discussing these rates, we emphasized the many factors including aggressiveness of care 17 that should be considered in interpreting neonatal survival rates and survival rates without severe neonatal morbidity among extremely premature infants.
We also discussed the rates of cerebral palsy and disability in wellperformed follow-up studies of extremely low-birth-weight infants. 18 ± 21 Before discussing the methodologic standards for such studies, we asked the house staff to indicate the kind of evaluation criteria that should be applied in interpreting follow-up studies. We then emphasized the importance of such criteria as whether the studies were population-based (rather than center-based), the demographics were well described, the examiners were masked to neonatal care and prior findings, the loss to follow-up was minimized, the evaluation procedures were well standardized, and the reliability of the assessments was verified. 22, 23 In addressing ethical issues in caring for extremely premature infants, we asked the house staff to state the issues that they would consider relevant in deciding whether to continue or forego neonatal intensive care after birth for a 24 weeks' gestational age infant in the immediate neonatal period and 2 days later when the infant developed severe intracranial hemorrhage. We then discussed a variety of potential ethical considerations, including the likelihood of death despite neonatal intensive care, likelihood of profound handicap in survivors, pain and suffering caused by neonatal intensive care, desires and values of the parents, and the ethical relevance of legislation about neonatal care. Despite some controversy, these issues have been generally considered valid ethical considerations in the treatment of marginally viable patients of any age.
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It was not possible in a brief intervention to discuss each of these considerations in depth. Our intent was simply to increase the house staff's appreciation of the breadth and complexity of ethical issues that may be involved in the care of marginally viable infants and thereby avoid hasty, arbitrary, or narrowly considered treatment recommendations.
Evaluation of Hypotheses
The evaluation was designed to test the hypotheses (defined before the study) that the intervention would:
(1) augment the knowledge base of house staff as assessed by a reduction in the proportion of house staff who substantially overestimated ( >1.25 times correct rate):
(a) the proportion of extremely premature infants in our nursery who die before hospital discharge; (b) the proportion of extremely premature infants in our nursery who either die or experience major morbidity (Grade III to IV intracranial hemorrhage, necrotizing enterocolitis requiring surgery, or bronchopulmonary dysplasia defined as an oxygen requirement at 36 weeks adjusted age); (c) the proportion of extremely premature infants with cerebral palsy in methodologically strong follow-up studies;
(2) augment the epidemiological skills of house staff as assessed by the number of methodologic criteria cited to evaluate the quality of follow-up studies; and (3) augment the ability of house staff to recognize ethical issues as assessed by the number of ethical issues considered in making treatment decisions.
These hypotheses were assessed by a written questionnaire administered to house staff at the end of each rotation. For assessment of knowledge base, house staff were asked to estimate the rate of death or major morbidity before nursery discharge for a 26-weeks' gestational age infant ( >500 g birth weight) in our hospital and to estimate the proportion of survivors less than 1000 g birth weight that would be expected to have cerebral palsy. We asked about a 26 weeks' gestational age infant rather than the 24 weeks' gestational age infant discussed in the intervention to measure the house staff's recall of increasing survival and decreasing morbidity with increasing gestation. In assessing epidemiological skills, house staff were asked to list methodologic criteria to use in evaluating the validity of a follow-up study. In assessing the recognition of ethical issues, house staff were asked to list ethical issues that might be considered in deciding whether to continue intensive care for a ventilator-dependent extremely premature infant with severe intraventricular hemorrhage and intraparenchymal echodensities. In assessing house staff recommendations about when intensive care was justified, we asked them to indicate the minimum gestational age that they would generally require before recommending intensive care.
The questionnaires were independently scored at the end of the study by two investigators (J. E. T. and K. A. K.) masked to house officer name, rotation, and study group. They were able to reach consensus when they differed in their independent assessments of specific items.
Sample Size and Statistical Analysis
The sample size was predetermined by the 1-year period of funding. The first month was devoted to starting the study, the next 10 months to enrollment, and the last month to tabulation of data. House officers assigned to the intervention group who did not participate fully in the intervention were retained in the assigned group in an intention-to-treat analysis. The Fisher's exact test was used to compare the proportion of house staff who overestimated rates of adverse outcomes in the control and intervention groups. The MannWhitney rank sum test was used to compare the groups with respect to the number of methodologic criteria cited and number of ethical issues cited. Sigma Stat (Jandel) software was used for the analyses.
RESULTS
Participants
Of the 80 pediatric residents in the training program, 64 were eligible for enrollment in the study. The 16 residents excluded from initial enrollment included the principal investigator (T. M.-K.), two other third-year residents who assisted in administering the questionnaire, and 13 second-year and third-year residents who did not rotate through the NICU during the study period. Of the 64 eligible participants, 62 were included in the analysis. We excluded one senior resident (in the control group) who inadvertently saw the answer key for the questionnaire. One senior resident (in the intervention group) declined to participate in the study. The intervention group included one second-year resident and three first-year residents who participated in only part of the intervention discussion because of clinical responsibilities and unforeseen time constraints. Control and intervention groups were similar with respect to level of training, race, gender, marital status, whether or not they had children, and religious affiliation ( Table 1 ). The two groups were also similar with respect to the practice philosophies of attending neonatologists as assessed by the ratings of their aggressiveness of care for marginally viable infants (data not shown).
Mortality and Morbidity Estimates
Analyses of our hypotheses are shown in Table 2 . More controls than intervention house staff substantially overestimated mortality and the likelihood of death or major neonatal morbidity. A large proportion of both control and intervention groups substantially overestimated the prevalence of cerebral palsy. More than a fourth of our control house staff (28%) would not recommend neonatal intensive care for infants born at 27 weeks' gestation despite training in a unit where more than 60% of these infants survived without major neonatal morbidity (data not shown).
Methodologic Criteria Cited
The mean number of methodologic criteria cited by house staff for evaluating follow-up studies was marginally less for controls than for intervention house staff (Table 3) .
Ethical Issues Cited
The control and intervention groups were similar in the mean number of ethical issues recognized (Table 3) .
Subgroup Analyses
Gender had no significant effect on house staff responses in either group or both groups combined. We also identified no effect of year of residency and no tendency for third-year house staff to score better than first-year house staff (data not shown).
DISCUSSION
This study was an exploratory trial of a brief educational intervention in a busy residency training program. Our study has a number of limitations, including modest objectives, a limited sample size, and a quasi-randomized design. No important differences were identified between groups in the demographic features of the house staff or in the aggressiveness of care provided by attending neonatologists (as rated before study by two of these neonatologists and one cardiologist). Nonetheless, we cannot exclude the possibility of unidentified differences between groups at baseline or differences in their experience during their NICU rotation.
Despite these limitations, our study is one of only a few reported controlled trials evaluating different strategies to provide ethics training to house staff. 28 ± 31 Our findings suggest that a brief intervention before a critical care rotation can improve house officer knowledge about the short-term outcome of high-risk patients. However, we found no evidence that this intervention had an important impact on simple measures of house staff knowledge of long-term outcomes (i.e., cerebral palsy rates), epidemiological skills required to appraise the medical literature (i.e., number of methodologic criteria used to evaluate follow-up studies), or skills in recognizing important ethical issues (i.e., number of such issues recognized in making treatment recommendations for extremely premature infants). Although these simple measures do not provide a detailed or refined evaluation, they do assess basic prerequisites for sound ethical decision making Ð knowledge of the best information about prognosis, skills to critically evaluate this information, and skills to recognize important ethical issues. Recognition of these issues are necessary to avoid hasty and narrowly considered ethical decisions.
What is most impressive about our findings is the undue pessimism about the outcome of preterm infants observed in both house staff groups. Although the long-term effects of neonatal intensive care on marginally viable infants and their families remain 32, 33 clinicians involved in making ethical decisions need to be as well-informed as possible about the likelihood of major adverse outcomes. When our control house staff estimated the prevalence of cerebral palsy in survivors less than 1000 g birth weight, the mean value was three times the rate observed in well-conducted population-based follow-up studies. Despite having participated in a specific discussion of such studies, intervention house staff overestimated the rate observed in these studies by a factor of two.
As noted by other investigators, 13, 14 undue pessimism about outcome is likely to influence treatment recommendations. The fact that more than a fourth of our control house staff would not recommend neonatal intensive care for infants born at 27 weeks' gestation despite training in a unit where more than 60% of these infants survived without major neonatal morbidity was very disconcerting. Such findings and the disturbing failure of thirdyear house staff to score better than first-year house staff may result from a combination of factors including: a disproportionate exposure to infants with the worst outcomes during house staff rotations through the emergency room, hospital wards, and intensive care units; limited house staff training in epidemiology (and a failure to appreciate the biases involved in assessing the outcome of premature infants based on anecdotal experience in caring for those needing the most medical attention); and limited knowledge of the neonatal and follow-up literature. This problem may be addressed by rotations through a follow-up clinic and by training in critical appraisal skills in clinical epidemiology and in evidence-based approaches to ethical and medical decision making. 10,34 ± 36 In conclusion, our findings demonstrate the need to improve the training of pediatric house staff in evidence-based ethics. Our brief intervention had limited benefits. A more extensive intervention may well be required to augment the ability of future pediatricians to make better-informed and better-justified ethical decisions.
